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Choosing the most appropriate imaging

1) Feasibility in the emergency department

2) Confirm diagnosis and rule out differential

3) Demonstrate surgically drainable abscesses

4) Extract clinically relevant and prognostically significant 
information

5) Rule out complications



Choosing the most appropriate imaging

Focus on neck soft tissue infections
Pharyngotonsillar
Odontogenic
Suppurative lymphadenitis

Not included
Subacute skull base infections
Complicated sinonasal and temporal bone infections
Intracranial/spinal spread of infections



Neck soft tissue infection

Stable and responsive to 
medical treatment

No imaging

Unresponsive to medical treatment

Superficial location

Ultrasound +/-
aspiration/drainage

Contrast-enhanced CT neck

Contrast-enhanced MRI neck
Suspected deep  

location

Hirvonen J, Lingam RK, Connor SEJ. ESR Essentials: Acute infections of 
the head and neck – Practice Recommendations by European Society 
of Head and Neck Radiology. Eur Radiol 2026;36(1):334-343.

Diagnostic imaging flowchart 
in neck soft tissue infections



CT is monoparametric MRI is multiparametric

Mass effect, surrounding edema, 
low-density core, enhancing rim

High T2SI collection, non-enhancing, 
restricted diffusion (low ADC)



CT
Speed

Availability

Lower cost

Large coverage (mediastinum)

Easier vessel assessment

Gas detection

Bone destruction

Spectral CT has improved performance

MRI
Soft tissue contrast

No ionizing radiation

DWI shows pus directly

Bone marrow edema before bony 
destruction

Edema patterns have prognostic 
significance

Direct CT–MRI comparisons are scarce: Muñoz et al. J Comput Assist Tomogr 2001;25:733–741 (47 patients)  •  Babu et al. J Int Soc Prev Community Dent 

2018;8:343–348 (15 patients)

Advantages of CT and MRI



Feasibility



MRI is feasible in emergency patients

465 studies in 2013–2019: MRI is suitable for almost everyone
T2 dixon W ax

T2 dixon W cor

25/465 MRI failures
- 13 requests not fulfilled

- Unknown (4), claustrophobia (3), MRI too busy (3), 
high fever (2), patient too large (1)

- 12 scans did not complete
- Restlessness (5), dyspnea (3), back pain (1), noise 

(1), tremor (1)

- 22 (88%) required CT

95% success rate

Nurminen et al. Acta Radiologica 2021;62(6):735-742



How do we scan?

Scan time ~25 min 



Diagnostic accuracy for 
surgically drainable 

abscesses



23 studies
1453 patients

1208 true positives
245 false positives

Sensitivity 0.72–0.95
Specificity 0.18–0.67 

CT abscess criteria:
• Mass
• Hypodensity
• Surrounding edema
• Rim enhancement
• Bulging
• Presence of air

Hagelberg et al. PLOS ONE 2022;17(10): e0276544
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0.5 0.6 0.7 0.8 0.9 1.0

OVERALL PPV

Kurzyna 2015

Vural 2003

Stone 1999

Saluja 2013

Miller 1999

Smith 2006

Malloy 2008

Lazor 1994

Wong 2012

Ban 2018

Choi 1997

Hoffman 2011

Kirse 2001

Meyer 2009

Freling 2009

Collins 2014

Seer Yee 2014

Elden 2001

Page 2008

Boscolo-Rizzo 2012

Côrte 2017

Wang 2003

Chuang 2013

PPV

S
tu

d
y
 (

fi
rs

t 
a
u

th
o

r,
 y

e
a
r)

Overall PPV 0.83
(95%CI 0.80–0.85)



120 kVp-like 40 keV VMI Iodine map T1fs Gd MRI

ClinTrials.gov: NCT05303922

Spectral CT can improve the diagnostic power of CT



MRI has excellent accuracy in neck abscesses

Surgical proof of purulence 
(N = 274 patients) 

Nurminen et al. Acta Radiologica 2021;62(6):735-742

Sensitivity 0.99
Specificity 0.89

PPV 0.95
NPV 0.98

Accuracy 0.96



Tonsillitis with no abscess

.

.

”Tonsillitis”
”Peritonsillitis”

Look for tiger-stripe appearance 
(fluid within tonsillar crypts)

Hirvonen Insights Imaging 2023Bhatt Emerg Rad 2018



Classification of tonsillar infections

Palatine tonsil

Tonsillar capsule

Peritonsillar space

Superior pharyngeal constrictor muscle

Buccopharyngeal fascia

Parapharyngeal space

Masticator space

Retropharyngeal space

Carotid space

Intratonsillar abscess (ITA) Peritonsillar abscess (PTA)

Parapharyngeal abscess (PPA) Retropharyngeal abscess (RPA)

Abscess within

tonsillar tissue

Abscess between tonsillar

capsule and superior

constrictor muscle

Abscess breaches

through muscle & 

fascia to the

parapharyngeal 

space laterally

Abscess breaches

through muscle & 

fascia to the

retropharyngeal

space posteriorly

Normal anatomy of the oropharynx and surrounding deep spaces

Prevertebral fascia

Perivertebral space
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Peritonsillar abscess (PTA)

Heikkinen et al. AJNR Am J Neurorad 2022

.



Peritonsillar abscess (PTA)

.

.

CT T1FS Gd MRI



Deep extension of PTA into PPS/RPS

Heikkinen et al. AJNR Am J Neurorad 2022
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Sens 0.88
Spec 0.90
PPV 0.86
NPV 0.92
Acc 0.89 

Interobserver 92% agreement, Kappa = 0.75 

N=132

.



• Tooth decay
• Periapical changes
• Bone marrow changes
• Abscesses

Heikkinen Oral Radiology 2023

Low T1 56% High T2 FS 78% Enhancement 76%

Odontogenic origins?



Odontogenic origins?
• Tooth decay
• Periapical infection
• Bone marrow edema
• Abscesses

Heikkinen Oral Radiology 2023

PTG CBCT MRI 



• Tooth decay
• Periapical changes
• Bone marrow changes
• Abscesses

Oral cavity: mostly 
odontogenic abscesses

Buccal

MasticatorHeikkinen Oral Radiology 2023

Sublingual Submandibular



Subperiosteal odontogenic abscesses

.
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CT T1FS Gd MRI



Deep learning-based detection of neck abscesses

Viertonen VS et al. (in revision)



DL nnU-Net segmentation of neck abscesses on MRI

Viertonen V et al. Eur J Radiol 2026



Prognostic imaging 
biomarkers



Reactive MRI edema patterns: RPE

Retropharyngeal edema (RPE) in 54 % of patients

Heikkinen European Radiology 2022
N=371

.



Teaching point: DWI separates between RPE and abscess

RPE

Abscess

T2 ax T1 post Gd DWI (ADC)

Heikkinen et al. European Radiology 2022

.



RPE predict intensive care unit (ICU) admissions

Heikkinen et al. European Radiology 2022
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p<0.001

Vierula et al. European Journal of Radiology Open 2025

.





Abscess size matters, but so does irregularity

Viertonen V et al. in revision



Artifacts & mimics



Hirvonen et al. Insights into Imaging 2023



EPI-based DWI may be distorted

T1 Gd MRI EPI DWI ADC TSE DWI ADC

TA 1:00 TA 5:00



2Boardman et al. Emerg Radiol 2017;24(6):645-651.1Paik et al. J Comput Assist Tomogr. 2012;36(6):755-61.

.

Infection mimic: longus colli calcific tendinitis

CRP 156, WBC 10.8CRP 102, WBC 9.2 CRP 37, WBC 9.5

T1fs+Gd CT T1fs+Gd CT T1fs+Gd CT



Complications



Uncompromised Compromised

Imaging assessment of airway compromise

Rautaporras et al. Journal of Stomatology oral and Maxillofacial Surgery 124 (2023) 101424



MRI-based airway morphometry

Viertonen V et al. Submitted



C D

A B

Descending mediastinitis: posterior route via RPS/DS

CTMRI

MRI MRI

.

.



Dx: Lemierre syndrome (F. necrophorum)

T2 dixon ax T1 fs ax + C T1 dixon W cor + C

.

Lemierre’s syndrome: venous thrombosis



Take home: Five critical findings

Hirvonen J, Lingam RK, Connor SEJ. ESR Essentials: Acute infections of the head and neck – Practice Recommendations by European Society of 
Head and Neck Radiology. European Radiology 2026;36:334-343

1 Deep neck abscess
CT/MRI; size & location matter; irregular shape predicts worse outcome

2 Retropharyngeal edema (RPE)
Mimics abscess on CT — DWI separates reactive edema from pus

3 Airway compromise
Narrowed or displaced lumen impact intubation planning

4 Descending mediastinitis
Always look below the clavicles on a neck CT/MRI

5 Vascular thrombosis
Check the internal jugular vein — think Lemierre’s
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